Patient safety culture is a critical component of modern health care. However, the high-paced, unpredictable nature of the emergency department (ED) environment may impact adversely on it. The aim of this paper is to explore the concept of patient safety culture as it may apply to emergency health care, and to propose a conceptual framework that could form the basis for interventions designed to improve it. This is a systematic review of the literature. A search was undertaken of common electronic bibliographic databases using key words such as safety culture, safety climate, and Emergency Department. Articles were analysed for consistent themes with the aim to construct a conceptual framework. Ten articles met the inclusion criteria that specifically examined safety culture in the ED. Synthesis of the literature resulted in the emergence of three overarching themes of ED practice found to impact on safety culture in the ED. These were the dimensions of patient safety culture, the factors influencing it, and the interventions for improving it. A conceptual framework was constructed that identifies elements that significantly impact the patient safety culture in the ED. This framework may assist managers and researchers to take a comprehensive approach to build an effective safety culture in ED setting.
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Patient safety culture is a critical component of modern health care. However, the high-paced, unpredictable nature of the emergency department (ED) environment may impact adversely on it. The aim of this paper is to explore the concept of patient safety culture as it may apply to emergency health care, and to propose a conceptual framework that could form the basis for interventions designed to improve it. This is a systematic review of the literature. A search was undertaken of common electronic bibliographic databases using key words such as safety culture, safety climate, and Emergency Department. Articles were analysed for consistent themes with the aim to construct a conceptual framework. Ten articles met the inclusion criteria that specifically examined safety culture in the ED. Synthesis of the literature resulted in the emergence of three overarching themes of ED practice found to impact on safety culture in the ED. These were the dimensions of patient safety culture, the factors influencing it, and the interventions for improving it. A conceptual framework was constructed that identifies elements that significantly impact the patient safety culture in the ED. This framework may assist managers and researchers to take a comprehensive approach to build an effective safety culture in ED setting. st Century health care. 1, 2 Patient safety is the result of collective efforts seeking to avoid medical errors or preventable adverse events (AEs) and hence safeguard the patients from harm. 3 Patient safety is difficult to achieve in emergency health care due to the particular combination of patients with complex high acuity conditions, a working environment, which is difficult to control, and multidisciplinary teamwork involving frequent handovers with the potential for communication failures. [4] [5] [6] [7] Health professionals in the emergency department (ED) work in high pressure conditions, with multiple interruptions and time constraints. Major medical interventions may be initiated with limited historical and diagnostic data. 8 Hence, there is increased possibility for errors and untoward patient outcomes. 6, 9 While there have been many approaches to improving patients' safety, establishing a culture of safety is considered a core strategy. [10] [11] [12] [13] [14] The aim of this paper is to explore the concept of patient safety culture as it may apply to emergency health care, to identify the aspects of emergency health care that may significantly impact the patient safety culture in EDs and to propose a conceptual framework that could form the basis for interventions designed to improve it.
| BACKGROUND
While the concept of patient safety dates from Hippocrates and the dictum "Primum non-nocere" (first, do no harm), the modern patient safety movement was stimulated by the 1991 Harvard Medical Practice Study (HMPS). 15, 16 The HMPS was a population-based estimate of AEs in hospitals in New York, which found that 3.7% of hospitalised patients experience AEs. 17, 18 Further prominence came from "To err is human: Building a safer health system" report by the USA's Institute of Medicine and "An Organisation with a Memory" report by the National Health Services in the UK. [19] [20] [21] [22] In 2004, the World Health Organisation established the World Alliance for Patient Safety program, in order to promote safe health care services. 23 However, a frank assessment of avoidable patient harm has been impeded by legal, cultural, and logistic barriers. 24 These barriers include a "medico legal culture" that focuses on blaming individuals rather than examining system failures, 25 as well as professional fragmentation, individualism, and a fear of loss of autonomy. Additionally, organisational issues such as hierarchical structures and dispersed responsibility can further impede enhanced safety culture. 26 Most errors arise from system and process impairments rather than human failures. 1,12.27-29 The context of care and, in particular, the organisational culture influences patient safety. 30 Safety culture in health is the component of organisational culture, which relates to patient safety. 31 Safety culture has been defined as "the product of individual and group values, attitudes, perceptions, competencies, and patterns of behaviour that determine the commitment to, and the style and proficiency of, an organization's health and safety management". 32 Safety culture in health care has been defined as "An integrated pattern of individual and group behaviour, based on shared beliefs and values, that continuously seeks to minimize patient harm that may result from the processes of delivery of care". 33 A related term is safety climate, which is defined as the quantitative display of safety culture, measured using compliance with guidelines, or outcomes indicators. 34, 35 There is a considerable variation in the use of terms (culture and climate), which are often defined the same and used interchangeably. In this paper, the term safety culture is preferred.
Thus, safety culture incorporates the personnel's thoughts toward patient safety, as well as the structures, processes, procedures, and interventions that have been adopted for the purpose of patient safety enhancement. 36 Safety culture affects the behaviour and reactions of the care receivers, as well as their interactions with health care providers. 37 It offers a signal to staff and clinicians about how patient safety may be prioritised against other objectives, such as efficiency and throughput. 10 Establishing safety culture is one of the most effective strategies to achieve sustainable improvement in patient safety. 38 Developing and sustaining safety culture has been recognised as one of the four key recommendations of the USA's Institute of Medicine's report on transforming work environments to improve patient safety. 39 Furthermore, the "Free from Harm: Accelerating Patient Safety Improvement" report concluded with several recommendations, the first of which was "to ensure that leaders establish and sustain a safety culture". 40 In addition, safety culture has been identified as a mediating factor that plays a significant role in reducing the rate of adverse patient incidents. [41] [42] [43] Assessment of safety culture should be a central focus of health care organisations. 44 Safety culture is often assessed by surveys such as the Hospital Survey on Patient Safety Culture (HSOPSC). 45 Regular evaluation of safety culture permits managers to measure progress in patient safety 46 and benchmarking nationally or internationally. 47 
| The ED environment
Across the world, EDs face cumulative challenges due to rising patient numbers and increasing admission of elderly patients with multiple co-morbidities. 48 The ED is a challenging workplace due to the high demand and turnover of patients, lack of control over workload, and difficulties with communication. 49, 50 Thus, it is vulnerable to patient safety risks. 50 Glickman et al found that 8.5% of the patient-identified issues were safety related. 51 Among all AEs occurring during hospitalisation, 2.9% occur in the ED. 26 The HMPS found that the ED, with a 3% adverse incident rate, was the third most common site of adverse incidents in hospitals. 15 A US study found that 53% of adverse incidents occurring in the ED were avoidable. 52 Another study of 62 EDs in the USA found an overall AE rate of 4.1 per 100 patient visits, of which 37% were preventable. 53 In Australia, the ED is the most common source of medical negligence claims in the public hospitals. 54 Emergency departments' personnel are subjected to a wide range of stressors, including time pressure, workload, inadequate staff, and deficiency of teamwork. Acute stress may impair performance of ED workers and risk patient safety. 55 , 56 Smits et al found that system failures, stressed and fatigued care providers and medication errors, communication problems, lack of professional skills, and problems with medical equipment were the most frequent reasons for errors in ED. 38 Thus, the challenge faced by ED management is to understand the complexity of patients' safety, the factors that influence it, and strategies that may be used to build a more positive work culture and climate and thus improve patient safety.
Therefore, this paper explores what is currently known about safety culture in EDs and proposes a conceptual framework that could be used to inform practice and future research. The objectives for this study are as follows:
1. To identify the nature and dimensions of patient safety culture in ED.
2. To identify and categorise factors that may influence patient safety culture in ED.
3. To identify potential interventions for safety culture improvement in ED settings.
| METHODS
This is a systematic analysis of the literature. Relevant literature was identified by searching a number of electronic bibliographic databases, the Cumulative Index to Nursing and Allied Health Literature, Scopus, MEDLINE, and PubMed, to identify literature, published in English after 2007, dealing specifically with safety culture in ED. The key words used were safety culture, safety climate, and Emergency Department; surrogate words, such as patient safety culture and patient safety, were also searched. The reference list of the retrieved papers and citing articles was also scanned for new additional sources. The search also included government documents, theses, and any other publicly available reports. Articles were excluded if they dealt exclusively with safety culture in paediatric ED or Emergency
Medical Services agencies, were in languages where no English translation (at least of the abstract) was available, or were in non-peer reviewed sources such as newspaper articles or popular magazines.
The initial list of articles was reviewed to remove duplicates; then, a sequential review of titles, abstracts, and full text was undertaken to identify relevance, significance, and impact. Ten articles met the inclusion criteria and specifically examined safety culture in the ED (see Figure 1 ). These articles were evaluated and synthesised to identify any consistent themes emerging that significantly and consistently impact patients' safety in the ED. The findings are presented as a conceptual framework in Figure 3 .
| RESULTS
Nine of the 10 studies were descriptive in nature and used a cross-sectional survey design to measure the culture of patient safety in ED, with response rates between 52% and 83%. [58] [59] [60] [61] [62] [63] [64] [65] [66] The majority of studies were conducted in developed countries and in EDs of more than one hospital. Three of the studies were conducted in a single hospital, 58,63,67 two were cross-sectional studies, 58, 63 and the third used an ethnographic approach. Eight of the 10 studies used the validated HSOPSC to measure culture. The HSOPSC had good psychometric criteria, including item analysis, exploratory factor analysis, confirmatory factor analysis (model fit statistics were above 0.90 indicating good model fit), and inter-correlation and reliability analysis (Cronbach's alpha [0.63-0.84]). [68] [69] [70] Six studies conducted the survey in English, four studies translated the survey into Spanish, 61 Dutch, 60, 66 French, 64 and Swedish. 59 One study used the Safety Attitude Questionnaire and safety climate rather than safety culture questionnaire. 63 Two studies assessed safety culture before and after an intervention. One of these assessed the impact of training in teamwork 65 and the other a flow-oriented working model of team triage led by a senior physician and using lean principles. 59 Synthesis of the literature resulted in the emergence of three themes: the particular nature of emergency health care and the ED; the dimensions or elements of patient safety culture in that context; and the factors influencing safety culture.
| Nature of emergency health care and the ED
Rigobello et al revealed a substandard level of safety climate in the ED which could have negative patient clinical results. 63 They identified that the dynamic environment that characterises the ED needs distinctive approaches for patient safety improvement. 63 Similarly, Leveau identified a shortfall in patient safety culture in the ED and associated short stay unit that appeared to be correlated with a reduced level of organisational maturity. 64 Evaluating culture and fostering cultural improvement in the ED is challenging and takes time. Most studies have undertaken short-term follow-up, which may not identify any perceptible effect on patient safety. 59 Egea et al recommended that patient safety culture assessment in ED should be performed annually and the findings reported to support continual improvement of care. 61 
| Dimensions of patient safety culture in ED
The dimensions or elements of patient safety culture in the ED are mostly a manifestation of the dimensions of the HSOPSC, but there were differences in the ranking of dimensions based on perception of their strength and weakness within the organisation. 60 In the majority of studies, the most positively rated scores were team work, supervisor/ manager expectations, and actions to promote patient safety. The lowest scoring dimensions were staffing sufficiency, management support for patient safety, and overall perception of safety and teamwork across units. [58] [59] [60] [61] [62] [64] [65] [66] Safety culture necessitates the presence of appropriate communication, teamwork, evidence-based and patientcentred approaches, mutual trust, institutional learning, shared obligation, leadership, and a just or non-punitive response to error. 
| Factors influencing patient safety culture in ED
There is a variation in safety culture in different health care contexts due to interaction between cultural and social factors. Altman and Chemers suggested that every cultural group has distinctive insights about their environment, and these insights shape their judgements and performance. 74 Tourani et al sought to specifically categorise the factors influencing the development of patient safety culture in the ED. 62 The main factors influencing safety culture in the ED were human factors, managerial factors, organisational, and environmental factors.
1. Human factors including perception of the employees toward patient safety and the procedures and systems pursued to prevent errors. Individual factors such as motivation, job title, and number of years in work also affect safety culture in the ED. 62 Verbeek-Van Noord et al found that physicians and nurses reported similar perceptions and behaviours across the majority of patient safety culture dimensions. However, reporting about and learning from errors, and overall perceptions of safety were scored higher by the physicians than nurses. 60 Wakefield et al also found that nurses reported higher levels of involvement in patient safety-related behaviours than physicians. 75 2. Managerial factors including leadership and support from hospital management and supervisors. Burström et al explored the impact of a flow-oriented working model with team triage and lean principles on patient safety culture in two EDs. 59 The project in the county hospital ED was convened by the physicians, while at the university hospital ED, a top-down approach was taken with the assistance of external facilitators. The patient safety rating in the "county" hospital was higher than the "university" hospital, which may imply the value of staff engagement and support. On the contrary, Noord et al found that hospital management support is a key to achieve patient safety improvements. 66 Therefore, constant leadership turnover may hinder safety development and cause stress for the personnel. 67 Also, when personnel feared reprisals, they rated unit and hospital management at a lower score. 63 3. Organisational and environmental factors, such as error reporting also influenced patient safety. 62 Error reporting can act as a means of continuous improvement. 35 Rigobello et al recognised that discussion about errors is difficult due to the complex and dynamic nature of the ED. 63 A high level of error reporting leads to higher re-evaluation of professional skills, and the pursuit of educational pathways to overcome gaps in knowledge.
This continuous improvement approach fosters a culture of patient safety. 66 Working conditions also affect the safety culture, particularly overcrowding. 76 Environmental stressors included high volumes of patients, fast paced and unpredictable situations, inappropriate ED attendances, non-availability of equipment, and space limitations. 67 According to the AHRQ report 2016, attitudes to teamwork was the main dimension influencing safety culture (82% positive response), while not punishing errors (45% positive responses) was the weakest contributor. 77 Teamwork within units recorded the highest score compared with teamwork across units, event reporting, communication openness, feedback about and learning from errors, and hospital management support. [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] Finally, staffing adequacy was identified as a negative issue affecting safety culture in the ED. 61 Staffing issues related to the number and skill level of health care professionals, but also to the tasks and the hours of work. 61 Interruptions and multitasking in ED influence workflow 91, 92 and lead to an increase in workload and stress. 93 For example, another Australian study found that the physician in ED cannot resume interrupted procedures 20% of the time. 94 The workload experienced by ED personnel stretches their capacity to respond to patients. 95, 96 This can have an unfavourable impact on the management of patients as well as the performance of the professionals. 97 4. Communication factors or "linguistic attributes" also influence patient safety culture in ED. 67 Irrespective of the other skills that the personnel have, communication was found to influence team performance. 67 Communication skills are critical to effective teamwork. Tourani et al identified teamwork as a strength of ED culture with 70% of the ED employees perceiving teamwork attitude in positive terms. 62 Equally, Leveau identified that teamwork and relationship with supervisors were among the highest rated (80%) criteria 64 Effective communication is critical to ED performance as a result of the frequent handoffs and transitions that characterise the ED environment and inhibit normal patient safety defences. 66 Good communication in the handover process is crucial to continuous care, and this is best by facilitated accurate records and structured supervision.
| Interventions for patient safety and safety culture improvement in ED context
A well-calibrated patient safety culture in ED is associated with higher levels of interception of near misses, 53 especially in a stressful setting that involves high patient demand, staff shortages, and time-critical and dramatic situations. 98 There was limited evidence of interventions to improve patient safety culture in EDs and inconsistent approaches to establishing such culture. 31 There have however been a group of interventions that have proved effective in improving the perceptions of ED staff toward safety culture. 65 TeamSTEPPS reduced the occurrence of communication associated adverse incidents in ED and had a positive impact on ED staff satisfaction and morale. 99 TeamSTEPPS is a continuing process that needs deliberate planning and ongoing efforts to sustain. 99 Secondly, strategies to improve patient flow have been shown to improve patient safety culture in the ED by reducing the congestion. 98 Burström et al identified three interventions to increase patient flow: structure pushing, shuffling around patients, and a flow-oriented team triage led by a senior physician. 59 Structure pushing refers to various strategies used to increase patient flow and prevent physical congestion. Structure pushing helps ED workers prevent and resolve problems and helps with long-term solutions. Shuffling patients involves being one step ahead and planning for the unforeseen, and the staff trying to "zigzag" patients in and out of the treatment rooms. A flow-oriented working model of team triage led by a senior physician and using lean principles seeks to fast track patients to definitive care using detailed protocols for performing standardised work. This was shown to improve teamwork and open communication.
Finally, multidisciplinary team reception of critically ill and severely injured patients at the ED ensures patients' quality and safety through early initiation of diagnostic procedures and treatment and leads to shorter ED stays, admission to relevant departments, and early identification of the need for intensive care admission in presumed critically ill and severely injured patients. 101 
| DISCUSSION
The primary focus of this review was to build a conceptual framework for patient safety culture in the ED. This review found that the majority of studies identified a positive attitude among ED workers to patient safety culture.
The dimensions rated as having the highest impact were teamwork, supervisor/manager expectations, and actions promoting safety, while those with the lowest impact were staffing, management support for patient safety, and the frequency of error reporting. The main negative impact was identified for dimensions beyond the ED and included human factors and resources, managerial factors such as leadership, lack of hospital management support for patient safety, organisational and environmental factors such as work conditions, reporting culture, a blame free culture, and continuous learning. [58] [59] [60] [61] [62] [64] [65] [66] Thus, despite the significant importance of management support in development of safety culture, this review found that management support is perceived as one of the least effective dimensions to improve patient safety in the ED context. This finding was corroborated by Leape and Berwick, who found that the majority of first-level directors devote few resources or time toward patient safety improvement models. 26 Managerial factors including leadership are critical to patient safety culture in EDs. A "bottom up approach"
(front line staff to higher management level) was found to obtain more improvement in safety culture scores than top down approach. 59 Exchange of information between managers and service providers was critical. Management functions set the agenda for culture. 102 Efforts by management to minimise overcrowding and enhance flow of the patients help in reducing work pressure and work-related stress and thus reduce mistakes and AEs. 103, 104 The role of management lies in achieving a just culture, defined as a trusting culture. 105 It allows staff to report AEs and speak freely about critical issues in the organisation. This can also lead to improvement in the relationship between management and front line staff. 63 The current review found and ranked the most effective dimensions of patient safety culture from the synthesis of the reviewed articles and also includes the 10 dimensions of patient safety consistent with the HSOPSC measures.
There was consistency in most studies around those dimensions that were perceived as most impactful and those that were not. Thus, a combined ranking has been derived ( Figure 2 ) that is also was found to be consistent with the ranking in the broader hospital environment. [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] This ranked order of dimensions of patient safety culture in the ED does not necessarily speak to the way in which they relate to safety culture or to each other. There is little analysis of the factors influencing patient safety culture in ED, and most of the conceptual understanding is drawn from other health service environments.
59,64
| Conceptual framework
This study sought to draw these ranked findings into a conceptual framework of patient safety culture in the ED (Figure 3 ). This framework is dynamic in nature, because safety culture is continually being created and recreated in confrontation with social reality, as people interact with the cultural influence of internal and external factors;
hence, it must be understood within a specific context and may change as the political, financial, and social landscape changes. 106 Future research will need to identify the direction and strengths of relationships between the elements of the framework.
This study built the framework utilising the ranked concepts. The framework not only identifies the dimensions but also is indicative of the relationship to each other. The framework portrays the assumption of genuine "intricacy and dynamism of patient safety culture" synthesised from the reviewed literature. 107 The framework includes both the inner and outer factors that influence patient safety culture in the ED. The inner context is divided into two layers. The first layer includes the human factors, managerial system and strategies, and communication system and strategies. The second layer includes organisational and environmental factors. The outer factors include economic, political, and social factors. The proposed conceptual framework demonstrates how these factors influence the elements of culture incorporated in a "core circle of safety culture".
There is no linear relationship between the several dimensions. There are overlaps and intersections between the components of this framework. The core circle of safety culture and its components are affected by and affect the inner and outer context. There is the potential that at a certain point in time, every dimension of patient safety culture may interact with other dimensions. The interactions between the dimensions, and the fact that each dimension has unique features and outcomes, determine whether the organisation or patient outcomes could be affected. 107 The proposed framework is developed from the synthesis of the reviewed articles to give a comprehensive description of dimensions and factors of safety culture in the ED. This framework aids the generation of a profile of an ED safety culture in terms of relative strengths and challenges that is used to identify where to focus improvement efforts. The framework provides a useful method for engaging health care professionals in assessing and improving the safety culture in their organisation and the ED in particular. 108 It is important, because safety culture offers a signal to staff and clinicians about how patient safety priority may be contrasted with other objectives. 10 The main strength of this review lies in the methods the researcher pursued to obtain the relevant studies. There are also limitations to the research. Because the focus of this study has been on the particular context of the ED, there is a relative inability to generalise the findings and the conceptual framework to other health care settings.
The review was limited to publications in English language and in peer-reviewed journals. This may have resulted in a failure to capture important concepts, which may have been published in different languages on inaccessible publications. Finally, this review sought to capture the range of dimensions and factors that apply to the ED and therefore did not assess the methodological quality of studies included.
| CONCLUSION
This paper contributes to the current body of evidence about safety culture in ED by reviewing existing literature about safety culture in ED and proposing an integrated conceptual framework of safety culture in the ED context. The core of the framework consists of safety culture components, namely: effective communication, commitment to organisational learning, transparent report culture, teamwork culture and management support. However, local ED culture is influenced by outer factors and inner factors as appears in Figure 3 . It is envisaged that ED stakeholders will utilise the framework to develop strategic plans to improve safety culture and patient safety in ED context. This research has identified areas for further analysis and future research. Firstly, it is recommended for the users of this research and conceptual framework to apply Plan-Do-Study-Act cycle in order to test the proposed framework in their local contexts. 109 By using Plan-Do-Study-Act cycle, evaluation of the current status of safety culture components identified in the framework can be performed. Hence, appropriate strategies for improvement of safety culture in ED may be generated. Secondly, further research should be conducted to assess the relationship between patient safety culture in ED and staffing levels using objective data for staffing ratios and health care professionals' workload may assist with safety culture improvement. Thirdly, there are already existing instruments that measure the elements and concepts in the inner and outer context of proposed framework. Researchers and practitioners should identify the most commonly used and evaluate them for their validity and reliability. This will help them to prioritise and evaluate proposed actions and anticipate their impact on patient safety and the safety culture in general in EDs.
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